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Sure,	
  Hal,	
  Gingrich	
  does	
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  cool	
  ideas	
  about	
  
NASA.	
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The dream 
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In today’s NLP,  
the question is not whether you 
integrate knowledge-based methods 
with statistical methods,  
but how. 



•  Features 
– Define what the analysis “pays attention to”  

6 

• Model structure  
– Defines possible relationships among variables 

•  Informative priors 
– “Softly” incorporate assumptions that can be 

overridden by enough evidence 
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HPI:  Atrial fibrillation. This patient is a 56-year-old white gentleman who has had a 
history of atrial fib on and off since he had his bypass surgery. Patient was originally 
diagnosed with coronary artery disease as well as mitral valve problems approximately 
3 years ago. Dr. Tirona used to take care of him at that time. He had a bypass surgery 
as well as mitral valve repair done at that time. Postop he had an episode of A-fib 
which then resolved spontaneously. He remembers somebody talking to him about 
cardioversion, but then the A-fib resolved spontaneously. So he was started on 
Coumadin. He would get some occasional episodes, but usually they are very brief, so 
he never bothered about them. Of late, over the last few months, he has been getting 
more frequent episodes and duration of these episodes is also prolonged for a few 
hours. So he saw Dr. Hagan who has referred him here for further evaluation and 
treatment. The patient states when he does get the A-fib, he feels very weak, tired, and 
short of breath. He denies any chest pain. Otherwise he is usually very active 
physically, he works fulltime as an electrician, and has not had any problems as far as 
doing his day-to-day work. 

MEDICAL HISTORY:  1. Coronary artery disease as mentioned above. 2. 
Hypertension. 3. Hypercholesterolemia. 

. 
IMPRESSION:  Paroxysmal atrial fibrillation in a patient with prior mitral valve disease, 
currently having more frequent breakthroughs symptoms. 
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So, state-of-the-art NLP depends 
crucially on learning from relevant 
data. 

That’s a problem. 
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One solution 

ACL Anthology papers 
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CHIEF COMPLAINT: 
Shortness of breath. 
HPI: This is a 68-year-
old female who 
presents to the 
emergency 
department with 
shortness of breath 
going for several days 
… 

12002 
873.0 

Another solution 
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A bigger challenge for healthcare: 

With the widespread adoption of 
EHRs, what happens to natural 
clinical language? 
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Source:	
  h_p://www.nextgen.com/images/screenshots/card01.jpg	
  

“This	
  system	
  is	
  designed	
  for	
  physicians	
  to	
  point	
  and	
  click	
  their	
  way	
  through	
  an	
  
en9re	
  exam	
  quickly	
  and	
  effortlessly.”	
  	
  (EMR	
  product	
  review)	
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The clinical narrative 
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   “…In	
  years	
  past,	
  a	
  well-­‐wri'en	
  history	
  and	
  
physical,	
  or	
  progress	
  note,	
  would	
  unfold	
  like	
  a	
  story,	
  
giving	
  a	
  vivid	
  descrip9on	
  of	
  the	
  pa9ent’s	
  symptoms	
  
and	
  physical	
  exam	
  at	
  the	
  point	
  of	
  the	
  encounter,	
  as	
  
well	
  as	
  the	
  synthesis	
  of	
  the	
  data	
  and	
  the	
  plan	
  of	
  
care."	
  

	
   	
  

– “EMRs:	
  Finding	
  a	
  balance	
  between	
  billing	
  efficiency	
  and	
  pa9ent	
  
care",	
  	
  Henry	
  F.	
  Smith,	
  Jr.,	
  MD,	
  Commentary,	
  The	
  Times	
  Leader,	
  
Wilkes-­‐Barre,	
  PA,	
  June	
  12,	
  2011.	
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April 14, 2007 

CHIEF COMPLAINT: Shortness of breath. 

HISTORY OF PRESENT ILLNESS: This 68-year-old female presents to the emergency 
department with shortness of breath that has gone on for 4-5 days, progressively getting 
worse. It comes on with any kind of activity whatsoever. She has had a nonproductive 
cough. She has not had any chest pain. She has had chills but no fever. 

EMERGENCY DEPARTMENT COURSE: The patient was admitted. She has had 
intermittent episodes of severe dyspnea. Lungs were clear. These would mildly respond 
to breathing treatments and morphine. Her D‑dimer was positive. We cannot scan her 
chest; therefore, a nuclear V/Q scan has been ordered. However, after consultation with 
Dr. C, it is felt that she is potentially too unstable to go for this. Given the positive 
D‑dimer and her severe dyspnea, we have waved the risks and benefits of 
anticoagulation with her heme-positive stools. She states that she has been constipated 
lately and doing a lot of straining. Given the possibility of a PE, it was felt like 
anticoagulation was very important at this time period; therefore, she was 
anticoagulated. The patient will be admitted to the hospital under Dr. C. 
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May 3, 2007 

EMERGENCY DEPARTMENT COURSE: The patient was admitted and nontoxic in 
appearance. Blood pressure was brought down aggressively. With this combined with 
BiPAP, she has reversed her respiratory distress promptly. She has improved 
significantly. She will not require intubation at this time period. Her family has elected to 
go back to M, Dr. W. I did discuss this case with Dr. G who is on call for L Cardiology. 
She has accepted him in transfer; however, there are no PCU or ICU beds at this time 
period. Will admit here for a brief period until a bed is available at M. I discussed this 
case with Dr. R who will admit. 

Clinicians were trying to determine whether the shortness of 
breath was due exclusively to her failing heart, or whether she 
has pneumonia. 

Prompt response indicates that pneumonia is not the issue. 



	
   “…As	
  EMRs	
  proliferate,	
  and	
  increased	
  Medicare	
  scru9ny	
  looms,	
  
medical	
  documenta9on	
  is	
  evolving	
  from	
  its	
  original	
  goal	
  of	
  
recording	
  what	
  actually	
  was	
  going	
  on	
  with	
  a	
  pa9ent,	
  and	
  what	
  
the	
  provider	
  was	
  actually	
  thinking,	
  to	
  sterile	
  boilerplate	
  
documents	
  designed	
  to	
  jus9fy	
  the	
  highest	
  billing	
  codes.	
  

	
   	
  
–  “EMRs:	
  Finding	
  a	
  balance	
  between	
  billing	
  efficiency	
  and	
  pa9ent	
  care",	
  	
  Henry	
  F.	
  

Smith,	
  Jr.,	
  MD,	
  Commentary,	
  The	
  Times	
  Leader,	
  Wilkes-­‐Barre,	
  PA,	
  June	
  12,	
  2011.	
  

Text	
  boxes	
  in	
  EMRs	
  don’t	
  solve	
  the	
  problem.	
  

27 

We’re	
  at	
  risk	
  of	
  losing	
  the	
  rich	
  language	
  of	
  the	
  clinical	
  record.	
  

And	
  if	
  you	
  lose	
  the	
  language,	
  you	
  lose	
  the	
  story.	
  



Take-aways for discussion 

• Clinical NLP needs more statistical NLP 

• We’ve got a big problem: data availability 
for clinical NLP R&D 

• We, and everyone else, have a far bigger 
problem: the future of clinical language in 
electronic health records. 
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Thanks! 
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